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YcuneHHas HapyxHas KoHTpnynbcaums (YHKI) asnsetcs ooHUM 13 Hanbornee shdekTUBHBIX 11 0e30MaCHbIX HEMHBA3WBHbIX METO/0B fleYeHns na-
UMEHTOB C MwemMmnyeckor bonesHsio cepaua (MBC), B T.4. — OCNIOXHEHHO XPOHNYECKOW CEpAe"HON HeloCTaToHHOCTbIO (XCH). JaHHbIN MeTof, Kak
O[HO V3 HanpaBeHN TepaneBTNHeCKOro HeoaHrMoreHesa, NPYMeHAEMbIN B COBOKYMHOCTW C TPaAVLMOHHOW MeAMKAMEHTO3HOM Tepanmen 1 pesac-
Kynsipu3aLyen MMOKapaa, CocobeH 3Ha4YNTENbHO NOBbLICUTL KaYeCTBO BeLEHMS STNX NaLLMEeHTOB.

Lenb. V3yunts BanaHme kypca YHKI y naumerTos ¢ BepudurumposanHon VIBC, ocnoxHeHHon XCH, Ha ToNepaHTHOCTb K (hU3MHeCcKM Harpy3kam,
Ka4ecTBO XW3HW, CTPYKTYPHO-(MYHKLMOHANbHbIE MOKa3aTeNn CoCyaoB.

Martepuran v MeToAbl. B HepaHAOMU3NPOBAHHOE HEKOHTPONMPYEMOoe UcCefloBaHMe Obino BKlodeHo 70 NauneHToB ¢ BepuduumpoBaHHom VBC
(cTeHokapausa Hanpsixerus [1-11l pyHKUMOHanbHoro knacca [DK]), ocnoxHeHHon XCH I1-1II @K (NYHA). B okoHYaTenbHbIN aHanm3 BKAYEHbI
NaHHble 67 naumerTos (o1 48 0o 74 neT; 47 MyxuiuH 1 20 xeHLmH). MauneHTam Obin nposeaeH kypc YHKI, Bkoyaswmii 35 4acosbix npoLeayp
C faBneHnem komnpeccun 220-280 MM pT.cT. BceM naumeHTam MCxo4Ho v Yepes 1,5 Mec nocne okoH4YaHns kypca YHKIT npoBogmnmnce Tect ¢ 6 Mu-
HyTHOW xoabboi (6MXT), oLeHKa KIIMHMYECKOro CTaTyca, Ka4ecTBa xmu3Hu naumeHtos (MLHFQ; Minnesota Living with Heart Failure Questionnaire).
NS oUeHKIM CTPYKTYPHO-(YHKUMOHANBHOMO COCTOSIHWUS KPYMHbIX COCYA0B M MUKPOLUMPKynsTopHoro pycia (MLLP) BbiNonHANack KOMMbloTepHas BU-
[E0KanunspoCKonms OKONIOHOITeBOro N1oxa, (oTomneTM3Morpadus ¢ permcrpaLien NynbCoOBOW BOMHbI U e KOHTYPHbIM aHaN130M, anmniaHauoHHas
TOHOMETPUS A5 OLEHKM LLeHTPaNbHOro aopTanbHOrO CUCTONMYECKOrO AABNEHNS U PalManbHOro MHAeKCa ayrMeHTaumm (RAI).

Pe3ynbraTbl. BbiIBNEHO CTAaTUCTMHECKM 3HAYMMOE YyHLIEHME TONEPAHTHOCTU K DU3NYeCKMM Harpyskam (MprpocT ancraHumm B 6MXT ¢ 212
[189;273] M go 308 [251;336] M), ynydlleHne KIIMHUYECKOro cTaTyca 0onbHbIX (CHVXeHMe 6annoB No LwKane oLeHKN KIMHUYECKOro COCTORHMSA C
6,5+1,8 0o 4,4%1,2), yny4lleHne Ka4ecTBa XM13HW MO AaHHbIM onpocHuka MLHFQ (¢ 51,9+6,2 go 38,6+7,1), yBenundeHue dpakummn Bbibpoca
nesoro xenynoyka (c 41,6 [36,6;47,1] no 44,8 [39,5;50,7]%). BbiaBNEHO CTaTUCTUYECKM 3HAYMMOE YIyHLLIEHVE MOKa3aTenel, OTpaXatoLwmx
hYHKLMIO SHOOTENMS Kak KpyrnHbIX cocynos (casur ¢a3: ¢ 5,6 [2,4;7,2] 0o 6,8 [3,3;8] M/c), Tak u MLP (nHaekc okkmo3um: ¢ 1,5 [1,2;1,7] 8o 1,66
[1,3;1,9]), a Takxe ymeHbLUeHne DyHKLMOHANbHbIX HAapyLLIeHNIA KanuanapHoro pycna Koxu (NpoueHT nepdy3rpyembix Kanuansapos, NoTHOCTb Ka-
MUNNSPHON CETU B Npobe C peakTUBHOW runepemMuei). Mpu 3ToOM He OTMEYeHO CTaTUCTUYECKI 3Ha4YMMON AMHAMUKIM CO CTOPOHBI MoKa3aTenei, otpa-
KaIOLLMX CTPYKTYpHOE peMOAeNpoBaHme Kak KpymnHbIX cocyaos, Tak 1 MLP

3akntoyeHune. BoisBneHo nonoxuntensHoe BiusHne kypca YHKI kak Ha hyHKUMOHANbHBIN CTaTyC NaumMeHToB co cTabunbHon VIBC, 0CNoXHEHHON
XCH, ¢ noBblILWeHVIeM TONEPAHTHOCTU K (OU3NHECKMM Harpy3kam 1 ynyyLleHneM Ka4ecTBa XXM3HM, Tak 1 Ha PyHKLMOHaNbHOe COCTOAAHME KPYMHbIX CO-
CYA0B VI MUKPOLIMPKYNIATOPHOrO pycha.

KnioueBble cnoBa: vileMmnyeckas bonesHs ceppua, yCuneHHas HapyxxHas KOHTpRybcaLms, PyHKLUMS COCYA0B, SHAOTeNManbHas hyHKUMS.
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Enhanced external counterpulsation (EECP) is one of the most effective and safe non-invasive methods of treatment for patients with coronary artery
disease (CAD), including complicated chronic heart failure (CHF). This method of therapeutic neoangiogenesis, used in conjunction with traditional
drug therapy and myocardial revascularization, can significantly improve the quality of management of these patients.

Aim. To study the effect of the EECP course on exercise tolerance, quality of life, structural and functional parameters of blood vessels in patients with
verified stable CAD complicated by CHF.

Material and methods. Patients (n=70) with verified stable CAD (angina pectoris class l-111) complicated by CHF class II-11l (NYHA) were included in
non-randomized uncontrolled study. Data from 67 patients (48 to 74 years old; 47 men and 20 women) were included in the final analysis. All
patients had a course of EECP (35 one-hour procedures with a compression pressure of 220-280 mm Hg). All patients initially and 1.5 months after
the EECP course had a 6-minute walk test (6MWT), an assessment of the clinical status, quality of life of patients (MLHFQ; Minnesota Living with
Heart Failure Questionnaire). Computer nailfold video capillaroscopy, photoplethysmography with pulse wave recording and contour analysis, applanation
tonometry to assess central aortic systolic pressure and radial augmentation index (RAI) were performed to assess the structural and functional state
of large and microcirculatory vessels.

Results. A statistically significant improvement in exercise tolerance (increase in distance in 6MWT from 212 [189; 273] to 308 [251; 336] m), im-
provement in the clinical status of patients (decrease in points on the rating scale of clinical state from 6.5+1.8 to 4.4+1,2), improvement in the
quality of life according to the MLHFQ questionnaire (from 51.9£6.2 to 38.6+7.1), increase in the left ventricle ejection fraction (from 41.6
[36.6;47.1] to 44.8 [39.5,50.7]%) were found. A statistically significant improvement in endothelial function indices of both large vessels (phase
shift: from 5.6 [2.4;7.2] t0 6.8 [3.3;8] m/s) and microcirculatory vessels (occlusion index: from 1.5 [1.2;1.7] to 1.66 [1.3;1.9]), as well as a decrease
in functional disorders of nailfold capillaries (percent of perfused capillaries, capillary network density in the reactive hyperemia test) also were found.
But no statistically significant changes in the structural remodeling indices of both large and microcirculatory vessels were found.

Conclusion. A positive effect of the EECP course both on the functional status with an increase in exercise tolerance and improvement in the quality of
life, and on the functional state of large vessels and microvasculature was found in patients with stable CAD complicated by CHF
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Nwemnyeckas 6onesHb cepaua (MBC) 1 xpoHnyeckas
cepaeyHasn HegoCTaTouHOCTb (XCH) 40 Crx Nop CoXpaHsaioT
MAMpPYIOLLME NO3NLMM B CMEPTHOCTW M MHBaNMan3aumm
HaceneHns Bo BCeM Mupe [1]. HecMoTpsa Ha [OCTaTO4HO
0BLIMPHbIe 3HaHWS 00 3TNX COCTOSHUSAX 1 OTPabOTaHHble
NPUHUMMLI UX BeaeHus (HemMedMKaMeHTO3Hble MeTofbl,
dapmakoTepanms, 3HOOBACKYNAPHbIE U XMPYprudeckme
BMeLLIaTeNbCTBa), 4acTb NaLUMEHTOB He MofyYaeT J0CTa-
TOYHOro addekTa oT 3TMX MeponpuaTn. Hapsaay ¢ He-
[0CTaTO4YHO 3(PHEKTUBHON MeAMKAMEHTO3HOW Tepanmnen
npoBefeHNe MHBA3MBHbIX Mpoueayp (CTeHTMpoBaHwue,
LWYHTMPOBAHME) y AAHHOW KaTeropunm NaLmMeHToB He Npes-
CTaBNSIETCH BO3MOXHbIM 13-33 aHAaTOMUYECKMX 0CODEH-
HOCTelr KOPOHAPHOrO pycna, NpeALlecTBYOLMX BMeLLa-
TENbCTB UM HaNM4Ms COMyTCTBYIOWMX 3aboneBaHWsX.
YcuneHHas HapyskHas KoHTpnynbcaums (YHKIT) asnaetca
OOHVM 13 Havbonee 3pdeKTUBHBIX M De3onacHbIX He-
MHBa3MBHbIX METOO0B NneveHns naumeHTos ¢ MBC B TH. —
c ocnoxHeHHon XCH [2,3]. HaHHbIV MeToA, Kak OAHO 13
HamnpaBNeHUM TepaneBTUYeCKOro HeoaHroreHesa, npu-
MEHSAETCH B COBOKYMHOCTM C TPaANUMOHHOM MeAMKaMEH-
TO3HOW Tepanuen U CrocobeH 3HAYUTENBHO MOBbICUTbL
Ka4eCTBO XW3HW 3a CHET ynyyLeHus QyHKLMIA MMOKapaa,
3HOOTENNS, yBeNMYeHns KopoHapHow nepdysnn. K npe-
MIMYLLIeCTBaM 3TOTO METOa MOXHO OTHECTV 1 BO3MOXHOCTb
ero NCronb30BaHNA B aMOYNaTOPHbIX YCIOBUSAX, a Takxke
peHTabenbHOCTb, YTO onpeaenseT ero AOCTYNHOCTb AJls
0OoNbLIOro KONMYeCTBa NaLMEHTOB JaXe B Pa3BMBAIOLLMXCA
CTpaHax [4,5].

MpuHLUMN paboTbl ycTponcrea YHKI gocratoyHo npocT.
B ocHOBe NeXUT CUHXPOHHas C OeATeNbHOCTbIO CepALa
KOMMpeccus apTepuanbHbIX COCYA0B HUXHMX KOHEYHOCTEW
C HaNpaBJieHMEM KPOBOTOKA B MPOTVBOMOMOXHYIO CTOPOHY
C NOBbILLEHWEM AMACTONINHYECKOTO Mepdy31OHHOTO AaBNeHWs
B KOPOHapPHbIX COCYAAX, 1 C yayHLLeHnem nepdys3nm Mmo-
Kapda NPOVICXOLAUT CHUXEHVE NOCTHArpy3km Ha cepdLie [6].

OLHOM 13 OCHOBHbIX Lienen MeTofa ABASETCA BAUSHME
Ha KOpPOHapHbIN pe3epB. Bo Bpemsi npoBeneHns kypca
YHKM npovicxogmt obpa3oBaHme HOBbIX W pa3BUTHE
paHee CyLLeCTBOBaBLUMX Konnartepasnen, hopMmUpoBaHve
HOBbIX KanunnapHbix ceten [7]. Kak cneacrsne — yBe-
nnumBaetcs obbeMHas CKOpoCTb nepdy3un M1okapaa
0e3 yBennyeHus Harpyskun Ha cepgue. Mpu 3ToM ogHUM
13 KNo4eBbIX (haKTOPOB AN18 NHULMUPOBAHNSA NpoLecca

HeOoaHrMoreHesa ABNAETCA BMAHME Ha HanpsXXeHne caBura
[8]. MOMUMO BAMAHWUA Ha KOPOHapHbIN pe3eps, YHKII
OKa3blBaeT MONOXUTENbHOE BO3AENCTBME Ha SHOOTENN-
anbHYI0 MYHKLMIO, XXECTKOCTb COCYAMNCTON CTEHKW, MPUYEM,
BNMAHME Ha 3TW NO3NLMKN He yCTynaeT pU3n4eckom Ha-
rpy3ke [9]. PeaynsraTtoM peanmsaumm 3TMX NPOLLECCOB AB-
NAETCA NOBbILLEHME (DYHKLMOHAINBHOMO pesepBa MMoKapaa
N CKeNeTHOW MYCKynaTypbl C ynyYLIEHNEM TONEPAHTHOCTY
K Harpyske v CHUXeHWeM ULLEeMNYECKOro nopora, yny4-
LIeHVe CTPYKTYPHO-MYHKLMOHANBHOMO COCTOAHUSA COCY-
AUCTOWN CUCTEMBI, B T.4. — MUKPOLMPKYNATOPHOrO pycna
[10]. JocraTtoyHo xopoLwuo nsyyeHo snnsaHmne YHKIy na-
umeHToB ¢ MIBC Ha TonepaHTHOCTb K hU3NYECKOM Harpy3Ke
[11], nepdy3uio Mmokapaa [12] v ka4ecTBo Xm3Hn [13],
OfHaKo nepudepuveckme cocyauctble sP@eKTbl, B TOM
4ymcne, CBA3aHHbIE C BNVAHUEM Ha SHAOTENMANbHYIO OMC-
PYHKLUMIO, N3yYHeHbl HeOOCTaTO4HO.

Llenbio gaHHoM paboTbl ABUNOCH M3yYeHUe BAUSHNSA
kypca YHKIy naumeHToB ¢ BepuduumpoaHHon MEC Ha
Ka4eCTBO XW3HM, TONEPAHTHOCTb K (PU3UNHECKM Harpy3kaMm,
CTPYKTYPHO-(MYHKLMOHAaNbHbIE MOKa3aTesin CoCya0B.

MaTepman n metToabl

iccnepnoBaHve NpoBefeHo Ha Hase KapaMonorM4eckoro
otaeneHns YHuepcutetckom KnunHmveckon bonbHMUEbI
Ne1 (CeyeHOBCKUI YHMBeEpPCUTET). B HepaHOAOMM3MPO-
BaHHOe uUccriefoBaHMe Dby BkoYeHbl 70 naumeHToB
(o1 48 0o 74 neT; 50 My>4uH 1 20 XeHLLWH) ¢ Beputm-
umpoaHHon NBC (creHokapams HanpsikeHns -1l dyHk-
umoHanbHoro knacca [PK]), nonyvaBLUNX ONTUMATbHYIO
MeflMKaMeHTO3Hylo Tepanuio (UHrMbuTopsl AMD, Geta-
afgpeHobIoKaTOPbl, aHTUArperaHTbl, CTaTWHbI, HUTPATbI),
HEe MeHsIBLLYIOCS 3a Bpemsi HabodeHus.

Kputepiun BKIOYEHNA MaLumMeHToOB B UCCIENOBaHME:
Hanu4me LoKyMeHTMPOBaHHOWM cTabunbHom NBC - cteHo-
Kapaun HanpsaxeHua Il-111 pyHKLUMOHaNbHOro Kiacca
(DOK); XCH II-1I1 DK (NYHA), B TOM 4mChe, CO CHUXEHHOM
dpakumen Bbibpoca (OB); Hanuume NMUCbMEHHOTO WH-
POPMMPOBAHHOIO COrNacKns NaLMeHTa Ha y4acte B UC-
cnefoBaHMK; Bo3pacT crtaplwe 18 neT, BO3MOXHOCTb
perynspHoro aMOynaTopHOro MoceLleHnst UCccnenoBa-
TeNIbCKOrO LIeHTPa Ha MPOTAXeHMM 35 CeaHCoB Kypca
YHKI, a Tak>ke KOHTPONS 13y4aeMblx Noka3aTenemn Yyepes
1,5 Mec ot okoH4aHud kypca YHKIT.
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Kputepmm HEBKITIOYEHMS NaLMEHTOB B MCC/IE40BaHME:
MHapPKT MUOKapaa U KaTeTepur3aums cepaua (C Lenbio
NCKOYEHNS BO3MOXHOCTM KPOBOTEHEHMA M3 MeCTa MyHK-
UMK) B TedeHne 1 Mec o BKIIIOYEHWUS B UCCNeLOBaHME;
HapyLLEeHUs PUTMa, CNOCOBHbIE NOBAMSATbL HA CUHXPOHM-
3aumio paboTbl yCTponcTBa (Hanpumep, Yactas 3KCTpa-
cucTonus, hrbpunnaums Npeacepamin); AeKkoMneHcaLms
cepaeqHoOM HeloCTaTOHHOCTW, Pe3NCTEHTHAsA K Tepanumn y
DonbHbIX C PpaKLen BoIbpoCa NEBOrO Xenynodka MeHee
30%:; BblpaxkeHHas aopTanbHas HeOCTaTOYHOCTb; aHEeB-
py13Ma rpyaHour Unmn OpIoLLIHOM aopThl, TpebytoLLas one-
PaTVMBHOTO NeyeHs; TPOMOOMNedUTbI 1 /1 TPOMOO3bI
COCYLOB HUXHMX KOHEYHOCTEW, B T.4. — B aHaMHe3e; He-
Koppuripyemas apTepuanbHas runeptoHms (>180/110
MM PT.CT.); BbiCOKasi nerovHas runepteHsus (bonee
65 MM PT. CT); NeYeHne aHTUKOArynsiHTaMu ¢ NpoTPOM-
OuHoBbIM BpeMeHeM bonee 15 cek nnu MHO> 3; Gepe-
MEHHOCTb.

Kputepum uckmioHeH s NaymeHToB 13 MCC/Ie40BaHUS:
OTKa3 NaLMeHTa OT JabHeNLLIEero y4actus B UCCNeN0BaHNN;
pa3BuTMe BO Bpems kypca YHKI kakoro-nmbo octporo
COCTOSIHWSA, OMMCAHHOIO B KPUTEPUAX HEBKIOYEHMA Na-
LMeHTa B UCCNefoBaHMe.

[n3arH nccnepoBanma npeacraBneH Ha puc. 1. Ma-
umeHTaM Obin nposedeH kypc YHKIM, BkodaBlwmm 35
O[HO4aCoBbIX NPOLEAYP C AaBfeHeM komnpeccunn 220-
280 MM pT.CT.

Bcem naumeHTam Ncxog4HO MPOBOAMIOCH KOMMIEKCHOE
obcnenoBaHve, BKtoYasLee r3mKanbHoe obcnenosa-

HUe, OB 1 BUOXMMUYECKUI aHanM3bl KpoBK (TecT
TONEePaHTHOCTM K TNIOKO3e, OnpefefieHve nokasarenen
AMNUOHOTO CMeKTPa, YPOBHS MOYEBOW KUCIOThI), 3neK-
Tpokapamnorpadus (IKI), namepeHne AL Ha 0beunx pykax,
3xokapauorpapus.

[Insi oLeHKM AMHAMUKIM TONEPaHTHOCTY K (hn314eCKOM
Harpyske McxogHo 1 Yepes 1,5 mMec nocsie OKOHYaHWs
kKypca YHKI npoBoamncs 1ect ¢ 6 MUHYTHOM XOAb0OM.
LMHaMMKa KIIMHMYeCKOoro cTatyca nauyeHToB onpenens-
Nack Mo LUKane oueHKN KIIMHUYECKOro COCTOAHNS (B MO-
Onurkaumm Mapeesa B. 10.). [Ins onpeneneHis AMHaMnKm
Ka4eCTBa >KM3HM NaLMEHTOB MCMOMb30Bancs MUHHeCOTCKN
OMPOCHMK KayecTBa xum3Hu (MLHFQ; Minnesota Living
with Heart Failure Questionnaire).

MMOMUMO 3TOro, A5 OLEHKWN CTPYKTYPHO-MYHKLMO-
HaNbHOIO COCTOAHMSA KPYMHbIX COCYO0B M MUKPOLMPKY-
naTopHoro pycna (MLP) BbiNonHANACh KOMMbOTEPHAS
BMOEOKaNUNIAPOCKONMA OKOJTOHOITEBOrO N10Xa C Mo-
MolLbto annapata «KanunnspockaH-1» (TY 9442-001-
82402834-2008 («HoBble 3HepreTUyecKme TeXHOMNOMMM»,
Poccust). KomnbloTepHas BUOEOKANUANAPOCKONUS M1C-
NonNb3yeTcs AJ19 BbIABIEHNSA B PEXMME peanbHOoro Bpe-
MEHN (DYHKLMOHANbHbBIX U CTPYKTYPHBIX M3MEHEHWN
MLP Ha ypoBHe KanuaispoB OKOSIOHOTTEBOrO NOXa,
KOXW NasnbLEeB KNCTW 1 CTOMbI, B 06MaCT KOHBIOHKTUBSI
N CNU3NCTon 060M104KM ryobl [14]. V13y4anncs napameTpsi
CTPYKTYPHOIO COCTOSIHUS KanWnsipHown cetu (MNoTHOCTb
kKanunnsapHon cetn [MKC] B nokoe 1 nocne npodbl ¢ Be-
HO3HOW OKKJIO3MEN), a Takke (yHKUNOHANBHOMo Co-

Visit 1
Patients with coronary artery disease
included in the study (n=70)

Physical examination, clinical status, standard
laboratory test, ECG, echocardiography, 6-minute
walk test, applanation tonometry,
photoplethysmography, computer video
capillaroscopy, quality of life (MLHFQ)

Buswur 1
MaymeHTbl ¢ UBC BKAOYEHDI
B nccnegosaHue (n=70)

®u3nkanbHoe 06cnefoBaHmne, KIVHNYECKUI CTaTYC,
CTaHAapTHOe nabopaTopHoe nccnepgoBaHue, 3K,
3XoKapAanorpadus, Tect 6-MUHYTHOW XOLbObI,
anniaHaynoHHasa ToHoMeTpuA, poTonneTusmorpadus,
KOMMblOTEpHasA BUAEOKaNUIIAPOCKONNUA,

KauecTBo *un3Hn (MLHFQ)

EECP procedures (35 one-hour procedures; 220-280 mm Hg)
35 ogHouacosbix npoueayp YHKIT (220-280 mm pT.CT.)

BUEOKanuIIApoCKonus, KauecTBo »*u3Hu (MLHFQ)

ECG - electrocardiography, EECP — enhanced external counterpulsation, MLHFQ — Minnesota Living with Heart Failure Questionnaire
NBC - nwemmyeckas 6onesHb cepaua, IKI — anektpokapavorpadus, YHKI — ycuneHHas HapyxHas koHTpnynbcaums, MLHFQ — Minnesota Living with Heart Failure Questionnaire

Visit 2

Control examination (n=67)

1.5 months after the EECP course:

Clinical status, 6-minute walk test,
applanation tonometry,
photoplethysmography, computer

video capillaroscopy, quality of life (MLHFQ)

Busnurt 2
KoHTponbHoe 06cnefoBaHme
(n=67)

Yepes 1,5 mec nocne Kypca YHKI:
KnnHuueckuii ctatyc, Tect 6-MUHYTHOM XOAbObI,
anniaHauMoHHaa TOHOMeTpus,
doTtonnetnsmorpadus, KoMnbloTepHas

Figure 1. Study design
PucyHok 1. In3anH nccnepoBaHus
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cTosiHUA KanunnspHon cetn (MKC nocne npobsbl ¢ peak-
TUBHOW TUnNepemMuent, NPOLLEHT KanunnapHoro Boccra-
HoBneHus [[TKB], npoueHT nepdy3rpyemMbix Kanunnspos
[MMK]).

[N n3yveHns CTpyKTypHO-MYHKLMOHANBHOMO COCTORA-
HUS CTEHKM KPYTHbIX cOCy10B (aopTa, nnevesas, Nyyesas
apTepum), yHKLMOHaNbHoro coctosiHmsa MLP (aptepuo-
nbl) NpuMeHsnack dotonnetnmorpadus (OrF) [14].
@ONr (annapat AHrnockaH-01; AHrnockaH, Poccus) oc-
HOBaHa Ha perucrTpaummn nynbCOBOM BOJIHbI C MOMOLLbIO
ONTOMNapbl C NOCeAYIOWLMM ero KOHTYPHbIM aHann3omMm.
OueHnBanncb NapamMeTpbl PeMOLENMPOBAHNUS CTEHKN
KPYMHbIX cocyaoB (MHaekc xectkoctn) U MLP (MHOekc
oTpaxeHus), byHKUMM 3HAOTeNNs (Npoba ¢ peakTUBHOWM
rmnepemment) KpynHbix cocynos (casur ¢as) 1 cocynos
MUP (MHOeKC oKko3un).

[N OLEeHKN LLleHTPasibHOro aoPTaNbHOrO CUCTONMNYe-
ckoro gasnerus (LACI) v paguanbHOro MHOEKCa ayr-
MeHTaumn (RAI) BbimonHAnach anmnaHaLMOHHas TOHO-
MeTpus npu nomolum «A — pulse CASPro» (HealthSTATS,
CLUA). JlaHHbIN METOL, CNYXXUT S8 onpeaeneHms xapak-
TEPUCTMK KECTKOCTN COCYANCTON CTEHKM.

3a Bpems uccnenoBaHus BblObINO 3 nauueHTa (He
CMOTIN MPUIATL Ha BU3UT 2 YenoBeka). B okoHYaTenbHbIN
aHaM3 BKJIloYeHb! AaHHble 67 NauMeHTOB.

Cratncrndeckmy aHam3. CTatncrndeckas obpabotka
[JaHHbIX MPOBOAMIIACH C MOMOLLbIO MporpamMmMbl Statistica
6.0. CooTBeTCTBME HabnogaeMoro pacnpeneneHms Ko-
JINYECTBEHHbIX BENINYMH HOPManbHOMY 3aKOHY pacnpe-
LeNneHns OLEeHVBanNm C NCNonb3oBaHvem kputepms LLa-
nupo-Yunka. lNMpn HopMansHOM pacnpefeneHm Kom-
YeCcTBEeHHbIX MoKasaTeneu KCnofib3oBaica t-kputepum
CTblofieHTa Ans 3aBUCUMbIX BbIOOPOK, NpuW pacnpenene-
HUW, OTAIYHOM OT HOPMASbHOTO, MCMOMb30BANCA KPUTEPUIA
MaHHa-YnTHW. [daHHble npencrasneHbl B Buae M=SD
mnn Me [25%,75%]. Paznudng cHmTanm ctatucTm4eckn
3Ha4MMbIMK npu p<0,05.

Pe3ynbTaThl

KnnHuko-gemorpapuryeckas xapaktepucrika nawm-
eHTOB NnpeAcTaBneHa B Tabn. 1.

Yepes 3 mec (4epe3 1,5 mMec nocne OKoHYaHWs Kypca
YHKIT) BbISIBNEHO CTATUCTUHECKI 3HAYMMOE YIyYLleHme
TONEPAHTHOCTN K PU3MHECKMM Harpyskam, ynydlleHune
AVHAMVIKW COCTOSIHVS OOMbHbIX MO LWKane OUeHKM Kiu-
HU4eckoro coctoaHnsa (LLUOKC, cHuxeHme 6annos dyHK-
LUMOHAaNbHOO KNacca), ynydlleHne Ka4ecTBa Xn3Hu co-
rnacHo onpocHuky MLHFQ, yBenunyeHme cokpaTuTenbHom
(YHKLMM NeBOro xenyao4dka (1abn. 2).

Pe3yneratel annnaHaLOHHOM TOHOMETPUM NOKa3anm
CTaTUCTUYECKU He3HavrMmoe cHuxkeHne UACH v RAL. To
pe3synsratam Kanunagapockonum 1 hoToneTmimorpapum
OTMEYEHO CTaTUCTUHECKM 3Ha4YMMOE YiTy4LLIeH e NoKasa-
Tenew, OTPaXKaIoLWMX ANCHYHKLMIO SHAOTENNS KaK KPYMHbIX

Table 1. Clinical and demographic characteristics
of patients (n=67)
Tabnuua 1. KnuHuko-geMorpaduyeckas xapakTepucrmka
naymeHTos (n=67)

Mapametp 3HayeHue
Bo3pact, ner 65,7+8,6
MyxunHbl, n (%) 47(70,1)
Aprepuanshas raneptois, n (%) 42(62,7)
CaxapHbli aaber, n (%) 15(22,4)
Kyperie, n (%) 11(16,4)
VHDApPKT MMOKapaa B aHamHe3e, n (%) 19(28,4)
PeBackynApu3aLLva B aHamHese, n (%) 56(83,6)
VIHaekc Maccoi Tena, kr/m? 27,3[22,1;30,1]
JaHHble npencrasnetb B Biiae MESD v Me [25%;75%), ecn He yka3aHo MHoe

Table 2. Change in the studied indicators during the study
Tabnuua 2. JuHamMurKa nly4aembix nokasaTtesiel 3a Bpems

nccnenoBaHus
Mapametp WcxopHo Yepes 3 mec
[cTaHLys B TecTe 6-MUHYTHOM X060kl M 212[189; 273] 308[251;336]
JHaMVKa COCTOSHIA HOMbHbIX

no LLIOKC, 6annbl 6,5£1,8 4,4+1 2%
JIMHaMIKa Ka4ecTBa Xu3HK

nauyentos (MLHFQ), Gannsi 51,946,2 38,6+7,1*
Opakups Bbibpoca, % 41,6[36,6;47,1] 44,8[39,5;50,7]*
KOO X, Mn 107£17,2 106£19,4

[JlaHHble npencraBneHsl 8 Biuae M£SD nan Me [25%;75%)
*p<0,05 M0 CpaBHEHMIO C UCXOLHBIM 3HaYeHEM

LLIOKC - wkana ovieHku knnHinseckoro coctostHig, KO JIX — KOHeuHbIM Anactonuyeckim
obbem nesoro xenynouka, MLHFQ - Minnesota Living with Heart Failure Questionnaire

cocynoB, Tak U MUP (casur das, nHaeKkc okkIo3um), a
Tak>ke hyHKUMOHaNbHbIE HAPYLLEHNS KanWUAASPHOro pycia
Koxu (MpoueHT nepdysnpyemMbix kanunngpos, MNCK B
npobe ¢ peakTnBHOM runepemmen) (1abn. 3). Mpu 3ToMm
HEe OTMEYEeHO CTaTUCTUYECKM 3HAYMMOW AUHAMUKK CO
CTOPOHbI MOKa3aTenem, OTPaXkaloLLMX PeMOAENMPOBAHME
Kak KpYMHbIX cocynoB, Tak 1 MLP (pagmnanbHbii nHaoekc
ayrMeHTaUMKW, UHAEKC XXeCTKOCTU, WMHOEKC OTPaXxeHMUs,
MKC nokos; 1abn. 3).

OOcyxaeHue

MofoxuTensHoe BANAHUE NleHeHns C NpUMeHeHneM
YHKM y naumentoB ¢ NBC, B TOM 4ncie, OCIOKHEHHOW
XCH, y>xe Heo4HOKPaTHO NPOOEMOHCTPUPOBAHO B pPa3-
NYHbIX paboTax. TpaAMUMOHHO PaccMaTpPUBANoCh BAVSHME
YHKI Ha TonepaHTHOCTb K pU3NYeCKOM Harpyske u ac-
COUMMPOBaHHbIe C Hell NokaszaTtenu (Bpems Ao neMun,
4acToTa 3MM30/00B CTEHOKAPAMN 1 Ap.), a Takxke nepdy3nio
MMOKapAa 1 KavyeCTBO XM3HU NaLMeHTOB.

Knaccuyeckmm nccnegoBaHneM B 3STOM HanpasneHnm
SBNSETCA MHOTOLIEHTPOBOE MNPOCNEKTVBHOE PaHOOMMU3N-
POBaAHHOE CJlenoe KOHTPONMMpyeMoe UccnenoBaHue
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Table 3. Changes in indicators of the structural and
functional state of blood vessels
Tabnuua 3. IMHaMuKa nokasarenen cTpyKTypHO-
(DYHKLMOHANLHOMO COCTOSIHUS COCY0B

Mapametp WcxopHo Yepes 3 mec
LACH, mm pr.cT. 131£15,8 129£14,8
PaayanbHbIv MHAEKC ayrmeHTaumn, % 97,2%25,1 96£21,6
Caur (a3, M/c 5,6(2.4,7,2] 6,8 [3,3;8]*
VHpeKc okkmio3um 1,5[1,2,1,7] 1,66[1,3;1,9]*
VIHaeKC xectkocTi, M/C 89415 8,8£1,6
VIHpexc otpaxerna, % 38,9£11,3 38,3£11,6
[pOLIEHT Nepdy3rpyeMbiX

Kanunnapos, % 88,9[76;91,3] 91,2 [86;94]*
MKC (nokoit), n 44%12,2 44,6115
MKC (BeHo3Had OKKIMO3Ms), N 53£15 56,4+14,2
MKC (peakTiBHas rnepemma), n 45+14 57+16*
[laHHble npencrasnetbl B Buae M=SD v Me [25%;75%]

*p<0,05 Mo CpaBHEHMIO C NCXOAHbIM 3HAYEHVEM

LIAC]] - UeHTpanbHoe aopranbHoe CACTONMYECKOe AaBleHie,

MKC - nnoTHOCTb KanuANAPHOM CeTn

MUST-EECP ¢ y4actrem 139 aMmbynatopHbIx NaLyeHToB
co cTtabunbHOW cTeHoKaparen. MaumeHTbl, nonyyasLUmne
npouenypbl YHKIT, no cpaBHeHMIO C rpynnon HeakTUBHOM
KOHTPMyNbCaLu UMenn CTaTUCTUYeCKn 3Ha4mMmMoe yBe-
JIN4eHWe BpeMeHU L0 MNOABNeHUs Aenpeccun CerMeHTa
ST 1 yMeHbLUeHMe 4acCToTbl 3N1M30408B cTeHokapaum [11].

O. May C COaBT. NpOaeMOHCTPUPOBAU CTaTUCTNYECKU
3Ha4YMMOe CHIXKEHKE YacToTbl MPUCTYNOB CTEHOKaPANN
(c 2,7 no 0,9 B cyt; p<0,005), a Takxe CHUXEHWNe
TAXECTU CTeHOKapAMKM, Kak MUHMMYM, Ha 1 yHKUMO-
HanbHbI knacc (Canadian Cardiovascular Society) y 82%
naLmMeHTOB Cpa3y nocse Kypca ny 79% — vepes 3 mec
(p<0,0002). MOMMMO 3TOro, OTMEYEHO WK YnydlleHue
Ka4yecTBa >XW3HW 3TUX NaumeHToBs (No onpocHukam SF-36
nQol) [15].

MonoxutensHoe BnvaHMe YHKIT Ha TonepaHTHOCTb K
Harpyske, nep@y3nio MMOKapAa 1 Ka4eCTBO XM3HW Naum-
EHTOB C pedpaKTepHOM CTeHOKapaMen NpoaAeMOHCTPUPO-
BaHO U B pabotax tO.H. beneHkosa 1 coasT. [16,17],
MO3TOMY BbIABIIEHHOE HaMW MOMOXMUTENIbHOE BANAHUE
YHKI Ha TonepaHTHOCTL K Harpy3ske (yBenundeHie Ha 45%),
cucTonudeckyto cyHkumio JIXX (yBenudeHve Ha 7,6%), a
TaK>Ke Ka4eCTBO XM3HW NaumeHToB (ynydlueHve Ha 18%)
BMOJIHE COOTHOCUTCS C paboTaMu ApyrixX aBTOPOB.

OfHaKo OCHOBHOW Liefbto Halliel paboTbl ObINo 13y4nTb
cocynucTble achdekTbl YHKT, 410 noTeHumanbsHO cnocobHo
pPacLUMPUTb BO3IMOXHOCTY MPUMEHEHWSt AaHHOIO METOAA
y NaLMeHTOB C CepAeYHO-COCYANCTBIMM 3a00NeBaHMAMM,
a TaKk>Ke NPy COCTOAHMAX, COMPOBOXAAOLLMXCSA peayKLmen
KPOBOTOKa /COCYANCTOrO pyc/la B Pa3fIMYHbIX OpraHax.
OBYCNOBNEHO 3TO CXOXMMMW NepudepryeckMMmn cocyam-
cTbiMU 3¢ppekTamum YHKIT Bo BCex opraHax u TkaHax [4].

Mocne kypca YHKIM y naupeHTos ¢ IBC Hamu oTMedeHo
CTaTUCTUYECKM 3HAYMMOe YMy4dLUeHre nokasatenen, or-
paXxaloLWmMX AUCPYHKLMIO SHOOTENUA KPYMHbIX COCYA0B
(yBenuueHne casura a3z ¢ 5,6 [2,4; 7,2] no 6,8 [3,3;
8]; p<0,05) n MUP (yBenuyeHue MHOEKCA OKKITIO3MN C
1,5[1,2; 1,71 80 1,66 [1,3; 1,9]; p<0,05). Takxe BblI-
SBIEHO YMeHbLUeHMEe PYHKLIMOHANbHbIX HapyLUeHWI Ka-
MUNNSPHOTO pycna KoxXu (yBenudeHve npoleHTa nep-
dy3npyembix Kanunnapos ¢ 88,9 [76; 91,3] pno 91,2
[86;94], p<0,05 n MCK B npobe ¢ peakTUBHOM r1nepe-
Muen; Tabn. 3). MNpu 3TOM Yepe3 3 Mec He OTMEYEeHO CTa-
TUCTUYECKM 3HAYMMOTO YyAyYLLIEeHMs nokKasaTenen, oTpa-
XKAOWMX CTPYKTYPHOE PEMOLENNPOBAHME KPYMHbIX CO-
cynos 1 MLUP

J.S. Martin ¢ coaBT. NpOAEMOHCTPYPOBANA y NaLIEHTOB
C HapyLUeHHOW TONePaHTHOCTbIO K MOKO3e yay4lleHue
COCTOSIHUA Mepudepnyecknx cocynoB Ha oHe YHKII
(35 0AHOYaACOBbIX CEaHCOB) B BMAE yBennyeHus Ha 30%
NOXx niasmbl, KOHLEHTPaLMM SHOOTEIMANbHOTO (PakTopa
pocta cocynos (VEGF) Ha 75%. MOMUMO 3TOro, aBTopamu
BbIfgBNEHO yBenndeHume MKC oueHeHHoM npu Groncnm
ckeneTHoW Mblwubl [18]. B gpyron patote D.T. Beck ¢
COaBT. Npu U3ydeHnm BNnAaHnA YHKIT Ha yHKLMIO 3HO0-
Tenus nocne kypca YHKI (35 4acoBbix ceaHCOB) OTMETUNM
yny4ieHue y naumeHtos ¢ MIBC NOTOK-3aBUCMOM Ba30-
AMnataumMy B nnedveBor 1 OedpeHHon apTepusx (yBe-
nudeHve Ha 53-70%), a Takke NoBbILLIEHME M1a3MEHHOIo
ypoBHs NOx (Ha 28-55%) 1 npocTtaumkimHa (Ha 50-
70%). 310 noaTBepXkAaeT cnocobHocTb YHKI yny4dwaTs
PyHKLMIO Nepndepmnyeckmnx Cocynos Yy naumeHtos ¢ MIBC
[19]. J.C. Avery C coaBT. B xoe paHAOMU3MPOBAHHOIO
KOHTPONMPYEMOro NCCNefoBaHNA NPOAEMOHCTPMPOBANY,
4yto YHKIT y naumenTos ¢ BC He TONbKO yBenuymBaeTt
KOpPOHapHylo nepdy3uio 1 yaydllaeT 3HO40TeNnn-3aBn-
CYMYIO Ba3ogmnataumio B nepudepmnyeckmnx aptepuax
MbILLIEYHOTO T1MA, HO W YBENMYMBAET NMNKOBBIN KPOBOTOK
C yny4leHneM 3HOO0TEeNUMN-3aBMNCIMOM Ba3OAMMaTaLMm
B pe3ncTuBHbIX apTepuax [20]. [.b. Kynbyuikas ¢ coaBT.
N3y4anu BANSHNE HaPY>XKHOM KOHTPMYNbCaLMM Ha SHA0-
TenuanbHyto @yHKUMo 1 coctoaHre MLUP y nauyneHToB
nocne peBackynspusaumm mmokapga ¢ XCH -1l dK
(n=60). Mocne Kypca Hapy>KHOW KOHTpMyMbcauum (35
0[IHOYACOBbIX MpoLeAYP) OTMEYEHO yNydLleHne MUKPO-
LMPKYNALMK B BUAE HOPMaNM3aLmMm MUOTEHHOTO 1 Hel-
POreHHOro TOHyCa apTepmon, YCUAEHWA OCUMNNALMIN H-
LOTENVabHOro AMana3oHa, BbIABIIEHHOE MPU MOMOLLM
nasepHou gonnneposckon dnoymeTtpum [21].

Hanunyure BblleyKa3aHHbIX COCYOUCTbIX 3(PPEKTOB
YHKIT no3sonser paclumpuTb CNEKTP U3Y4eHUs 1 MprMe-
HeHWMs JaHHOro MeTofa He TOSbKO Y MmaumeHTos ¢ NBC,
HO W C OPYrMMU COCTOAHUAMM, COMPOBOXAAOLLNMUCH
HapyLeHNeM perynsumm cocymcToro ToHyca (runepro-
HUYeckas OonesHb) Unn pedyKLmen KPOBOTOKa /COCyan-
cToro pycna (3aboneBaHuns nepudepuyecknx aptepun,
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caxapHblin gnabeTt, ccteMHas cknepodepMus 1 ap.), a
TakXe C NPOMUNaKTUYECKOM Lienblo.

OrpaHnyeHns UCCNefoBaHMA: NPU UHTeprpeTaumn
NOMyYeHHbIX Pe3yNLTaToB HEOOXOAMMO YHMTLIBATL OCO-
BeHHOCTV AM3aliHa UccnenoBaHms (HepaHaOMM3MPOBaH-
HOE, HEKOHTPONMPYEMOe).

3aknoyeHue

MpumeHeHre YHKIT B neyeHun naumeHToOB CO CTa-
ounbHow VIBC B JononHeHne K onTUMalnbHOWM Meguka-
MEHTO3HOW Tepanum NPUBENO He TOMIbKO K YBENUYEHMIO
TONEPAHTHOCTW K Harpy3Ke 1 yyyLleH o KaqecTBa XN3HK,
HO 1 COMPOBOXAANOCh YNyylleHeM PyHKLMOHANbHOIO
COCTOSAAHMA KPYMHbIX COCYAOB VI MUKPOLMPKYNATOPHOIO
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pycna (ynydiieHme dyHKUmMM aHAoTenns). OLeHKa BAMSHAS
YHKIT Ha cTpyKTypHble mokasaTenu CocyaucTon CUCTEMBI
TpebyeT NpoBeAeHNS NCCNef0BaHMN Ha bonee ANnTenbHOM
npomexyTke BpemeHu. [onoxunTenbHoe BnvaHue YHKITI
Ha CTPYKTYPHO-(MYHKLMOHaNbHOE COCTOAHME COCYAUCTOrO
pycra cnocobHO CyLLEeCTBEHHO PaCLUMPUTL BO3MOXXHOCTM
ee NPUMEeHeHNS B KITMHUYECKOW MpakTUKe.

KoHpnukT nHTepecoB. Bce aBTOpbI 3asBM0T 00 OT-
CYTCTBUM MOTEHUMANBHOIO KOHMIMKTA MHTEPECOB, Tpe-
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